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Method of Changing a Rotating Mode Between 
Constant Angular Velocity and Constant Linear 

Velocity 

background of the invention 

1. Field of the Invention 

The present invention relates to a method of changing a recording 

mode from CAV (Constant Angular Velocity) to CLV (Constant Linear 
5 Velocity) in the middle of recording data to a disk recording medium. 

2. Description of the Related Art 

In general, a disk recording device writes input data at a speed 

slower than 2X, so that it writes data to a writable disk such as CD-R and 
CD-RW in CAV mode for the entire recording area of the disk. 
10 In the meantime, the recording speeds of disk recording devices are 

becoming increasingly faster, which requires faster rotation speeds of 
writable disks. In the CAV mode, the linear velocity is increased in 
proportion to a radius as a recording point goes outward. However, if the 
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linear velocity becomes faster than a critical speed, the properties of the 
medium are not sufficiently changed by an incident writing beam, or data 
to be written becomes underrun because the data writing rate becomes 
higher than the maximum encoding rate of the installed encoding 
5 hardware. 

Therefore, it is required that CAV mode be changed to CLV at an 
appropriate point of a disk as shown in Fig. 1 under the condition of an 
increase in recording speed. 

SUMMARY OF THE INVENTION 

10 It is an object of the present invention to provide a recording mode 

changing method which detects recording speed while recording data to a 
writable disk in CAV mode, and changes the recording mode to CLV mode 
if the detected recording speed exceeds a predetermined threshold. 

A method of changing a recording mode according to the present 

15 invention, reads ATIP- (Absolute Time In Pre-groove) framed data encoded 
in a wobble signal formed along a spiral physical track while recording 
input data to a recording medium, detects a sync signal contained in the 
read ATIP-framed data, and determines when to change the recording 

^ V mode from CAV to CLV based on the period of the detected sync signal. 

20 A method of changing a recording mode according to the present 

invention, records input data to an installed recording medium in CAV 
mode, measures the frequency of a low- frequency component of a wobble 
signal, which is generated during said recording, formed along a spiral 
physical track, and determines when to change the recording mode to 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a 

further understanding of the invention, illustrate the preferred 
5 embodiments of the invention, and together with the description, serve to 
explain the principles of the present invention. 
In the drawings: 

Fig. 1 shows an RPM graph to rotate a writable disk in recording 
data thereon; 

10 Fig. 2 is a block diagram of a disk device to which a recording 

mode changing method according to the present invention is applicable; 

Fig. 3 is a flow diagram of a recording mode changing method 
according to the present invention; 

Fig. 4 shows a graph of recording speed when recording data 
15 according to the present invention; 

Fig. 5 is a format of ATIP frame written in a wobble signal; 

Fig. 6 is a block diagram of a disk device to which another 
recording mode changing method according to the present invention is 
applicable; and 

20 Fig. 7 shows waveforms detected at several points of the disk 

device of Fig. 6. 

DETAILED DESCRIPTION OF THE PREFFERRED EMBODIMENT 

In order that the invention may be fully understood, a preferred 
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embodiment thereof will now be described with reference to the 
accompanying drawings. 

Fig. 2 is a block diagram of a disk device to which a recording 
mode changing method according to the present invention can be applied. 

5 The disk device of Fig. 2 comprises an encoder 90 encoding input 

data; a digital recording signal processing unit 30a converting the 
encoded data into recording-formatted data while adding additional data 
such as error correction codes; a channel bit encoder 40 converting the 
recording-formatted data to bit streams; a writing driver 50 yielding a 

10 writing current according to an input bit stream; an optical pickup 20 
writing signals corresponding to the writing current onto an optical disk 
10 and reading the written signals from the optical disk 10; an R/F unit 
60 yielding servo error signals TE and FE, and binary signals through 
combining the read signals from the disk 10; a driving unit 80 driving a 

15 spindle motor 1 1 and a sled motor 21; a servo unit 70 controlling the 
driving unit 80 and the pickup 20 based upon the servo error signals TE 
and FE, and the rotation speed of the disk 10; a digital reproducing signal 
processing unit 30b restoring encoded data from the binary signals using 
an internal clock synchronized with the binary signals; a decoder 9 1 

20 decoding the restored data into original data; and a microcomputer 100 
controlling overall operation of the above elements, measuring the period 
of sync signal in ATIP frames provided from the digital reproducing signal 
processing unit 30b, and changing recording mode between CAV and CLV 
based on the measured period. 

25 Fig. 3 is a flow diagram of a recording mode changing method 



-4- 



^ Attorney^jcket No. 2950-0 194P 

• • 

according to the present invention. This method of Fig. 3, conducted by 
the disk device of Fig. 2, is explained in detail. 

After a writable disk CD-R or CD-RW 10 is installed in a tray (not 
figured) equipped in the disk device (S10), if data recording is requested to 
5 the microcomputer 100 (Sll), the microcomputer 100 rotates the spindle 
motor 1 1 through controlling the servo unit 70 and the driving unit 80. As 
the spindle motor 1 1 rotates, the installed disk 10 starts to rotate. The 
microcomputer 100 regulates the applied driving voltage to be constant 
through the servo unit 70 to rotate the disk 10 in CAV mode. 

10 While the writable disk 10 is rotating in CAV mode, input data are 

recorded through the following operations. 

If external data are received for recording, the encoder 90 encodes 
the received data into compressed data of a pre-specified format, for 
example, MPEG format. The digital recording signal processing unit 30a 

15 constructs ECC (Error Correction Code) block through appending inner 
and outer parities to the encoded data, and the channel bit encoder 40 
converts the digital bit streams of the ECC block into corresponding PWM 
(Pulse Width Modulated) signals and applies the modulated signals to the 
optical driver 50 to record the modulated signals to the disk 10. As a 

20 result, the external data are recorded along the spiral track formed in the 
disk 10 (S12) within the CAV recording zone depicted in Fig. 4. 

As this recording progresses, the recording track point becomes 
more and more distant from center. Thus, the microcomputer 100 keeps 
checking how far the current recording point is from center. To conduct 

25 this checking operation, the microcomputer 100 extracts a sync signal 
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from each ATIP- framed data, whose format is shown in Fig. 5, provided 
from the digital reproducing signal processing unit 30b, calculates the 
interval between two extracted sync signals (SI 3), that is, the period of 
sync signal, determines the current recording speed based on the period >J 
5 of sync signal (SI 4), and compares the determined recording speed with a 
threshold speed, for example, 8X which guarantees enough stable and 
error-free writing. The ATIP-framed data are encoded into a wobble signal 
formed along a spiral physical track of the writable disk 10. 

The above sequential operations are conducted continuously until 
10 the current recording position reaches the critical point 'A* marked in Fig. 
4 where the linear velocity at position 'A' becomes the threshold speed. 

While conducting the above sequential operations, if the current 
recording speed becomes equal to the threshold (S20), the microcomputer 
100 sets the recording mode to CLV mode from CAV (S21). 
15 In CLV recording mode, the microcomputer 100 decreases the 

driving voltage being applied to the spindle motor 1 1 gradually to reduce 
the rotation speed of the disk 10 as the current recording point advances 
outward. This gradual decrement of the applying voltage gives constant 
linear velocity of threshold speed wherever the recording point is outside 
20 the critical point 'A\ 

Therefore, the external data can be recorded much more quickly up 
to the outermost periphery at the maximum linear speed. 

Fig. 6 is a block diagram of a disk device to which another 
recording mode changing method according to the present invention is 
25 applied. The disk device of Fig. 6 comprises a lowpass filter 61 passing 
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low- frequency component, which is a wobble signal including ATI P- framed 
data, included in the reproduced signals from the disk 10; a trigger 62 
triggering the sinusoidal wobble signal with a given slicing level; and a 
counter 63 counting the pulses of the triggered square wave. The 
5 remaining components of this device are the same as the disk device of 
Fig. 2. 

The disk device according to another embodiment of the present 
invention measures the frequency of the wobble signal including ATIP- V 
framed data, instead of the period of sync signal included in the ATIP 
10 frame, to determine when to switch recording modes. This operation is as 
follows. 

The lowpass filter 61 receives the reproduced signals ('pi' in Fig. 7) 
from the disk 10 and passes only a sinusoidal wobble signal ('p2' in Fig. 7) 
of low- frequency component. The trigger 62 triggers the sinusoidal wobble 

15 signal to form a square wave fp3' in Fig. 7), and the counter 63 counts 
every pulse of the square wave for a predetermined time. The 
microcomputer 100 receives the counted value, and calculates the 
frequency of the wobble signal, which is proportional to the recording 
speed at the current recording spot, based on the counted value. 

20 The microcomputer 100 keeps checking the current recording 

speed through the above operations. If the current recording speed being 
checked reaches a threshold, that is, allowable maximum speed, the 
microcomputer 100 becomes aware that it is time to switch the recording 
mode from the current recording position, so that it changes the recording 

25 mode to CLV from the critical point marked 'A' in Fig. 4. Thus, the input 
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data are recorded at constant maximum linear velocity outside the critical 
point. 

The recording mode changing method according to the present 
invention makes it possible to record input data to an entire area of a disk 
5 more rapidly without fatal errors such as imperfect writing, thereby 
reducing recording time with stable recording guaranteed. 

The invention may be embodied in other specific forms without 
departing from the sprit or essential characteristics thereof. The present 
embodiments are therefore to be considered in all respects as illustrative 
10 and not restrictive, the scope of the invention being indicated by the 
appended claims rather than by the foregoing description, and all changes 
which come within the meaning and range of equivalency of the claims 
are therefore intended to be embraced therein. 
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